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[57] ABSTRACT 
A motor vehicle comprises at least two driven axles (2, 
5). One (5) of said axles can be disconnected from the 
prime mover (1). In order to prevent a swerving of the 
vehicle without a need for interrupting the transmission 
of power to one (5) of the driven axles (2, 5) during each 
braking operation, the vehicle is provided with a sensor 
(6) for measuring the angular acceleration of its yawing 
movement. In response to a rise of the angular accelera 
tion to a predetermined value the sensor (8) causes a 
clutch control means (15) to disconnect one driven axle 
(5) from the prime mover (1), or operates means for 
effecting a pressure drop in the brake system. 

6 Claims, 1 Drawing Sheet 
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MOTOR VEHICLE HAVING AT LEAST TWO 
DRIVEN AXLES 

This is a continuation of application Ser. No. 042,360, 
?led Apr. 24, 1987, now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a motor vehicle having at 

least two driven axles, means for selectively disconnect 
ing one of said driven axles from the prime mover, and 
a brake system for braking the wheels of both or all said 
axles. 

2. Description of the Prior Art 
If the right-hand and left-hand wheels of motor vehi 

cles having at least two driven axles have greatly differ 
ent coefficients of friction, a braking of the vehicle may 
result in a yawing or swerving, i.e., in a turning about 
the vertical axis of the vehicle, so that the vehicle then 
exhibits an unstable behavior. In order to avoid this it 
has been proposed in US. Pat. No. 4,605,087 to discon 
nect one axle, usually the rear axle, from the prime 
mover before a braking is initiated. But that concept 
will eliminate the advantage that an all-wheel-driven 
vehicle will usually exhibit an improved response to 
braking. Besides, the disconnecting operations will fre 
quently be performed and that the means for perform 
ing such operations will be highly loaded whenever 
they are operated. 

‘ SUMMARY OF THE INVENTION 

It is an object of the invention to eliminate said disad 
vantages and to provide a motor vehicle which is of the 
kind described ?rst hereinbefore and in which a swerv 
ing is prevented with relatively simple means without a 
need for interrupting before each braking operation the 
transmission of power to one driven axle. 
That object is accomplished in accordance with the 

invention in that the vehicle is provided with a sensor 
for sensing the lateral angular acceleration which is due 
to the yawing movement of the vehicle and the sensor 
controls yaw-reducing means, which either disconnect 
one driven axle from the prime mover or effect a pres 
sure drop in the brake system in response to a rise of said 
angular acceleration to a predetermined value. 

In that case the disconnection of one driven axle from 
the prime mover does not depend on the braking action 
but will not be effected unless a yawing movement is 
performed which exhibits a certain angular acceleration 
so that there is actually a risk of swerving. It has been 
recognized that a swerving can also be prevented in that 
a pressure drop is effected in the brake system whereas 
the power transmission between the prime mover and 
both axles is not interrupted. Because strong yawing 
movements are rarely performed by vehicles during 
normal operation, the vehicle will exhibit during a very 
large part of its operating time the higher retardation 
which is typical for the response of an all-wheel driven 
vehicle to braking. 

In order to prevent during a normal operation of the 
vehicle an occurrence of undesired actions of the yaw 
reducing means in response to the sensor, e.g., owing to 
resonant mechanical oscillations, a further feature of the 
invention resides in that the line for delivering signals 
from the sensor to the yaw-reducing means incorpo 
rates a normally open switch, which is adapted to be 
closed in response to an operation of the brake pedal. 
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2 
In that case the sensor and the yaw-reducing means 

will not become effective unless the angular accelera 
tion has risen to an upper limit during a braking opera 
tion. 

In a simple and particularly suitable arrangement, the 
sensor comprises an inert mass, which is pivoted on an 
approximately vertical axis and is held in an intermedi 
ate position by a spring, and sensing elements, which are 
associated with said inert means and de?ne limits for the 
angular excursion of the inert mass, and leads for deliv 
ering signals to the yaw-reducing means are connected 
to said sensing elements. It will be understood that the 
inert mass and the sensing elements may be replaced by 
mercury switches, which are provided on opposite sides 
of the vehicle and connected to suitable leads. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a diagrammatic view showing a drive sys 
tem. 

FIG. 2 is a top plan view showing on a larger scale 
the sensor. 

FIG. 3 is a vertical sectional view taken on line III 
—III in FIG. 2. 
An illustrative embodiment of the invention is shown 

in a simpli?ed form on the drawing. 
A motor or prime mover 1 of the vehicle drives by a 

?rst power train a front axle 2 and via a second power 
train comprising a lockable differential or a hydraulic 
friction coupling 3 and a clutch 4 drives a rear axle 5. It 
will be understood that a brake system is associated 
with the wheels of both axles. A sensor generally desig 
nated 6 is provided near the center of gravity of the 
vehicle. That sensor comprises an inert mass 8, which is 
pivoted on a pivot 7 having a vertical axis and is urged 
to an intermediate position by a leaf spring 9, which is 
connected to a pin 10 that extends into a slot formed in 
the inert mass 8. Two sensing elements 11 are associated 
with the inert mass 8 and limit the angular excursions of 
said mass. The sensing elements 11 are connected by 
signal lines 12 to an electronic switch 13, from which a 
line 14 leads to clutch control means 15, which are 
operable to disengage the clutch 4. The line 14 includes 
a switch 16, which is normally open and is closed in 
response to an operation of the brake pedal 17. 
A predetermined angular excursion of the inert mass 

8 in one sense or the other will be detected by one of the 
sensing elements 11, which will then deliver a signal to 
the electronic switch 13, which will then actuate the 
clutch control means 15, provided that the make 
contact 16 is closed at the same time by an operation of 
the brake column. The clutch control means 15 will 
effect a disengagement of the clutch 4 so that the trans 
mission of power to the rear axle 5 is interrupted. The 
disconnection of the driven axle 5 might be replaced by 
a pressure drop in the brake system. 

It will be understood that the second power train 
connecting the prime mover to the rear axle 5 and the 
brake system constitute yaw-inducing means adapted to 
impart to said vehicle a lateral angular acceleration in 
response to the operation of said brake system and that 
the electronic switch 13, the line 14 and the clutch 
control means 15 constitute yaw-reducing means, 
which are operatively connected to the yaw-inducing 
means and are controlled by said sensor to reduce said 
angular acceleration when, and only when, said sensor 
has detected a rise of said angular acceleration to a 
predetermined value. The above-mentioned yaw-reduc 
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ing means may be replaced by yaw-reducing means for 
effecting a pressure drop in the brake system. 

I claim: , 

1. In a motor vehicle comprising 
a plurality of driven axles, 
wheels carried by each of said axles, 
a prime mover, 
a plurality of power trains for transmitting power 
from said prime mover to respective ones of said 
driven axles, and 

a brake system associated with and pressure-operable 
to brake said wheels, 

' wherein said power trains and said brake system con 
stitute yaw-inducing means adapted to impart to 
said vehicle a lateral angular acceleration in re 
sponse to the operation of said brake system, 

the improvement residing in that said vehicle com 
prises a sensor for measuring the angular accelera 
tion of said vehicle, 

said vehicle comprises yaw-reducing means, which 
are operatively connected to said yaw-inducing 
means and are controlled by said sensor to reduce 
said angular acceleration when, and only when, 
said sensor has detected a rise of said angular accel 
eration to a predetermined value and 

wherein said sensor comprises 
an inert mass, which is pivoted on an approximately 

vertical axis, 
a spring urging said inert mass to an intermediate 
position, 

two sensing elements arranged to be approached by 
said inert mass in response to said angular accelera 
tion and to generate signals in response to an ap 
proach of said inert mass indicating that said angu 
lar acceleration has risen to said predetermined 
value,..and 

leads for delivering said signals to said yaw-reducing 
means, 

said yaw-reducing means being arranged to reduce 
said angular acceleration in response to said signals. 

2. A motor vehicle, comprising 
?rst and second driven axles, 
wheels carried by each of said axles, 
a prime mover, 

?rst and second power trains for transmitting power 
from said prime mover to said ?rst and second 
driven axles respectively, said second power train 
including a clutch, 

an actuable brake system associated with and pres 
sure-operable to brake said wheels, 

said power trains and said brake system imparting to 
said vehicle a lateral angular acceleration upon 
actuation of said brake system, 

10 

20 

25 

30 

35 

45 

50 

55 

65 

4 
a sensor in said vehicle for measuring said angular 

acceleration of said vehicle, and 
yaw-reducing means responsive to said sensor and to 

actuation of said brake system, said yaw-reducing 
means being operative to disengage said clutch 
when said brake system is actuated and said sensor 
detects a rise of said angular acceleration to a pre 
determined value. 

3. The motor vehicle of claim 2 wherein 
said brake system includes pressure-reducing means 

for effecting a pressure drop in said brake system, 
and 

said yaw-reducing means includes means for actuat 
ing said pressure-reducing means so as to reduce 
the pressure in said brake system when said brake 
system is actuated and said sensor detects a rise of 
said angular acceleration to a predetermined value. 

4. The motor vehicle of claim 2, wherein 
said brake system includes a brake pedal which is 

operable to actuate said brake system, 
said sensor includes a line for delivering signals from 

said sensor to said yaw-reducing means, and 
said line includes a make contact which is normally 
opened and is closed upon operation of said brake 
pedal. 

5. A motor vehicle, comprising 
?rst and second driven axles, 
wheels carried by each of said axles, 
a prime mover, 
?rst and second power trains for transmitting power 
from said prime mover to said ?rst and second 
driven axles respectively, said second power train 
including a clutch, 

an actuable brake system associated with and pres 
sure-operable to brake said wheels, 

said power trains and said brake system imparting to 
said vehicle a lateral angular acceleration upon 
actuation of said brake system, 

a sensor in said vehicle for measuring said angular 
acceleration of said vehicle, and 

yaw-reducing means responsive to said sensor and to 
actuation of said brake system, said yaw-reducing 
means including a clutch control connected to said 
clutch in said second power train, and means con 
necting said sensor and said brake system to said 
clutch control, said clutch control disengaging said 
clutch when said brake system is actuated and said 
sensor detects a rise of said angular acceleration to 
a predetermined value. 

6. The motor vehicle of claim 5, wherein said means 
connecting said sensor and said brake system to said 
clutch control comprises an electric line, said line in 
cluding a make contact which is actuated upon actua 
tion of said brake system. 
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